Polymer Characterization:
Monomer synthesis and characterization has already been reported. [19] Supplementary Table 1 below shows the characterization by GPC and the concentration of the polymer used for the fluorescent experiments.
Supplementary 
Cell Culture Studies:
MCF-7 is a classical human breast cancer cultured by a 69 year old female. [20] This cell line was established by the Michigan Cancer Foundation in 1973. [20] It is a commonly used breast cancer model that should respond to several traditional drug therapies. [20] MDA-MB-231 is another human breast cancer cell line which was cultured by a 51 year old female. [21] It distinguishes itself from MCF-7 in that it has a mutant p53 gene. [22] It also differs in that it is a multiple drug resistant breast cancer cell line. [23] Thus, being diagnosed with a breast cancer that is similar to this one means administration of many drugs will not successfully control this cancer. The patient will then suffer through the medications painful side-effects and the total financial cost of therapy will be maximized. Thus more aggressive means of detection coupled with distinguishing between cancer sub-typing, need to be explored.
To demonstrate that our polymers can also distinguish breast cancer from non-breast cancer, we choose to explore the polymer's response to HeLa cells. This cervical cancer cell line was taken from a female. [24] This is one of the most commonly used and oldest cancer cell lines. [25] HEK-293 is a human embryonic kidney cell line. [26] This is a non-cancerous cell line, but has been reported to secrete MMP-9. [27] This cell line was used to demonstrate our polymers ability to distinguish between cancerous and non-cancerous cells, which secrete MMP-9.
All cell lines were cultured as instructed and maintained at 37˚C in an atmosphere of 5% CO 2 in
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humidified air. HEK-293, MCF-7 and HeLa were all grown in MEM media with 10% FBS and 1% antibiotics. MDA-MB-231 was grown in DMEM media with 10% FBS and 1% antibiotics. They were all sub-cultured (each 3-5 days) for a total of three splits in their respected phenol red media. They were then split twice (each 3-5 days) in their respected phenol-free-media. All splits used as needed HBSS and Trypsin-Versene. Upon reaching a confluent state, the cells were then aseptically transferred from the cultured flask into centrifuge tube. Before being allocated for their fluorescent studies cells were then centrifuged at 1500 rpm for 8 minutes to pellet and remove any remaining cells.
Experimental Information Fluorescence Spectroscopy Study:
The fluorescent experiments were performed using a Fluoromax-4 Spectroflourometer by HoribaJobinYvon. Polymers (2 mg) were weighted out and dissolved in 2 mL of 30 mM phosphate buffer (pH = 7.4). They were then diluted to achieve the desired concentration (Polymer M at 31 nM) (Polymer V at 27 nM) in the cuvette. 50 µL of the corresponding conditioned media was added and mixed into the cuvette. The solution in the cuvette was excited at 325 nm, using a 395 cut-off filter. The emission spectra's was recorded between 350 nm and 750 nm. The first peak was noticed (410 nm and 420 nm was the peak emission intensities for the Polymer V and Polymer M polymers respectively. Similarly a second peak developed at 510 nm and 541 nm for Polymer V and Polymer M respectively). The same procedure for unconditioned media was used.
Fluorescent Ratios Determination:
To mathematically eliminate the fluorescent signal contributions from the media we choose to calculate the ratios of the conditioned cell culture media over the corresponding unconditioned media at three different wavelengths. By performing this step we eliminated any potential variation caused by growing the cell lines in different cell culture media (MEM or DMEM). These ratios (Supplementary Table 2 ) were submitted for statistical analysis.
Supplementary Table 2 Table of 
Synopsis -Statistical Analysis:
As noted earlier in the manuscript, the experimental design consists of a set of four cell lines and two fluorescent polymers. The primary objective of the empirical analysis is to select the polymer that most effectively predicts (or discriminates between) the different cell lines. This study uses linear discriminant analysis (LDA) to identify the polymer with the greatest predictive power. [28] In a traditional application of LDA, emissions intensity data from each of the two polymers (the predictor variables) and four cell lines (the dependent variable) are replicated a total of eight times, yielding a total of 32 observations available for analysis.
One complicating feature of the current study is that each of the polymers achieves multiple peak emission intensity ratios. Without identifying the peak emission intensity for each polymer, it is impossible for LDA to accurately and precisely identify the polymer that best discriminate across (or predicts) each the cell lines. In such cases, the polymer identified by LDA may, in fact, be the polymer that gives maximum discrimination, or it may only be superior because it was compared to a polymer whose emission intensities were not measured at their true peak values.
To account for this possibility, a stepwise analysis was employed, the details of which are contained in the following sections of this document. Analysis of each polymer identified three possible emission peak intensities: 420 nm, 520 nm and 541 nm for Polymer M; and 410 nm, 510 nm and 541 nm for Polymer V. We conducted a separate LDA for each polymer to identify the emission intensity that best predicts (or discriminates between) the four cell lines for that polymer. As noted above, each of these analyses is based on 32 observations (eight replicates times four cell lines) and 4 variables (a variable indicating the cell line in question and three variables identifying the emissions intensity for the specified cell line at a given wavelength).
Because there is prior information identifying each of these wavelengths as potential candidates for inclusion in the final analysis (as well as a sufficient number of observations), we took the conservative approach of including all three wavelengths in a given LDA procedure, as opposed to using a second stepwise procedure where wavelengths are eliminated using a Wilks' Lambda or F-statistic prior to identifying the discriminant functions. [29] We note in passing that the analysis was replicated using a second set of stepwise LDA procedures, and these replications produced very similar results. Once the optimal emission intensities for each polymer are identified, a third application of LDA was used to compare the optimal wavelengths that were identified in the previous two applications of LDA.
As noted in the supporting documents, the emission intensity giving Polymer M the "best" predictive power occurred at 420 nm. Similarly, LDA identified the 410 nm wavelength as the intensity of choice for Polymer V. Supplementary Supplementary Table 4 contains the structure matrix and the cumulative potency indices, which can be used to assess the overall contribution of each polymer (evaluated at the "best" emission intensity) to the ability of LDA to discriminate between (or predict) the four cell lines. The potency indices suggest that Polymer M provides the largest overall contribution to the model's ability to distinguish between the cell lines when compared to Polymer V.
Statistical Data Analysis of Polymer M:
LDA has been used extensively in the literature, and the reader is referred to these sources for additional detail on the mechanics of LDA. [28] [29] Within this analysis, we assess the LDA results using several standard metrics. Standard F tests and Wilks' Lambda values are used to access mean differences across each of our cell lines and identify the ability of the predictor variables (either the emission intensities for a single polymer or the two polymers evaluated at optimal emission intensities) to discriminate across the four cell lines. The significance of the canonical correlations discriminant functions are assessed using chi-square tests. An overall "potency index" for each predictor variable (either emission intensity or a given polymer) is used to identify the predictor variables which play the largest role in the entire system of canonical discriminant functions. Higher values for each index signal the overall importance of each predictor variable to the model as a whole. Overall model fit is assessed by examining canonical function plots to identify whether each of the group centroids (one for each of the four cell lines) is sufficiently distinct. A large amount of overlap between the data points of two or more groups indicates poor discrimination across the cell lines, and by extension poor model fit. The model's internal validity is assessed by comparing the percentage of cell line observations that are correctly predicted by the model. All predicted values are computed using both traditional and (leave one out) cross-validation techniques. Models with a high degree of internal validity should correctly predict a high percentage of observations, and display consistency in predicted values across both techniques. All statistical analyses were conducted using the PASW (formerly SPSS) Statistical Package, Version 18. Table 8 contains the standardized discriminant function coefficients, which measure the relative contributions of each emission intensity to a specific discriminant function. For function 1, the 420 nm wavelength exhibits the highest coefficient in absolute value. Additionally, the 523 nm and 541 nm emission intensities carry values which (in absolute magnitude) are much smaller in absolute magnitude than for 420 nm. Concomitantly, the 523 nm exhibits the highest value for the second function, while 541 nm has the largest coefficient for the third (insignificant) canonical function. In both the second and third canonical functions, the coefficient values for the 420 nm variable suggest that the 420 intensities have very little contribution to the second and third canonical discriminant functions. On the other hand, the 523 nm and 541 nm coefficient values for the second and third functions are large in absolute value, implying that these predictors contribute substantially to these functions. To assess the overall contribution of each emission intensity to the discriminatory power of the LDA, we present Supplementary Table 9, which contains the structure matrix and the cumulative potency indices. The potency indices suggest that 420 nm emission intensity provides the largest overall contribution to the model's ability to distinguish between the cell lines. Supplementary Table 9 jointly suggest that the 420 nm variable contributes the most towards the first canonical discriminant function, while the 523 nm and 541 nm variables contribute relatively more to the second and third canonical discriminant functions. This implies that the 420 nm emission intensity is the "best" determinant of the cell lines for the Polymer M. As with Polymer V analysis, the Wilks' Lambda and F-statistics in Supplementary  Table 6 supports this assertion, as the 420 nm variable exhibits the highest mean values for 3 of the 4 cell lines.
Supplementary

Statistical Data Analysis of Polymer V:
Supplementary Table 12
contains the standardized discriminant function coefficients, which measure the relative contributions of each emission intensity to a specific discriminant function. For function 1, the 540 nm wavelength exhibits the highest coefficient in absolute value. However, the 410 nm and 510 nm emission intensities carry values which (in absolute magnitude) are only slightly smaller in absolute magnitude than for 540 nm. Concomitantly, the 510 nm exhibits the highest value for the second function, while 540 nm has the largest coefficient for the third (insignificant) canonical function. In both the second and third canonical functions, the coefficient values for the 410 nm variable suggest that the 410 intensities have very little contribution to the second and third canonical discriminant functions. On the other hand, the 510 nm and 540 nm coefficient values for the second and third functions are large in absolute value, implying that these predictors contribute substantially to these functions. To assess the overall contribution of each emission intensity to the discriminatory power of the LDA, we present Supplementary Table 13, which contains the structure matrix and the cumulative potency indices. The potency indices suggest that 410 nm emission intensity provides the largest overall contribution to the model's ability to distinguish between the cell lines. Supplementary Table 13 jointly suggest that while all three emission intensity variables contribute to the first canonical function, the 510 nm and 540 nm variable contribute relatively more to the second and third canonical discriminant functions, while the 410 nm variable contributes very little to these latter functions. This implies that the 410 nm emission intensity is the "best" determinant of the cell lines for Polymer V. The Wilks' Lambda and F-statistics in Supplementary Table 10 supports this assertion, as the 410 nm variable exhibits the highest mean values for 3 of the 4 cell lines.
Supplementary
Statistical Data Analysis of the Polymer M and Polymer V at Optimal Emission Intensities:
Supplementary Table 16
contains the standardized discriminant function coefficients, which measure the relative contributions of each emission intensity to a specific discriminant function. For function 1, Polymer M exhibits the highest coefficient in absolute value, while Polymer V exhibits the highest value for the second function. To assess the overall contribution of each polymer (evaluated at the "best" emission intensity) to the discriminatory power of the LDA, we present Supplementary Table 17, which contains the structure matrix and the cumulative potency indices. The potency indices suggest that Polymer M provides the largest overall contribution to the model's ability to distinguish between the cell lines, when compared to Polymer V. Table 15 and Supplementary Table 16 ), which explains the vast majority of the variation across the four cell lines. Overall, this implies that the Polymer M is the "best" determinant of the cell lines evaluated in this analysis.
Supplementary
Tissue Samples
Statistical Methodology of Tissue Samples
Linear discriminant analysis (LDA) was used to evaluate the four tissues at the three different emission intensity ratios (410 nm, 510 nm and 541 nm). The application of LDA proceeds in a series of steps. First basic descriptive statistics, including F-tests and Wilks' Lambda statistics, are used to assess whether statistically significant joint mean differences exist across each of the three emission intensity ratios. Higher F-test values and lower Wilks' Lambda values indicate that significant joint men differences do exist across the three emission intensity ratios, and by extension imply that the data can be appropriately analyzed using LDA. Next, the eigenvalues of the data matrix are extracted and used to determine the number of significant (but latent) underlying factors that drive the statistical relationships across the four tissues. Eigenvalues that explain a statistically significant percentage of the variation in the data (as indicated by chisquare tests) are retained for further analysis, while insignificant eigenvalues are discarded. The significant eigenvalues are used to estimate standardized canonical discriminant functions, which parameterize the (linear) relationship between the emission intensity ratios and the eigenvalues. Canonical standardized discriminant function coefficients that are larger in absolute value indicate that the corresponding emission intensity ratio aligns more closely with that eigenvalue. The most appropriate emission intensity ratio typically exhibits large standardized discriminant function coefficients for the first (and largest) eigenvalue, which explains the majority of the variation across the four sets of tissues. These discriminant functions can also be used to generate a plot depicting how the LDA model groups tissues across the two most important (or largest) canonical standardized discriminant functions. If the LDA model is valid, it should produce a graph in which each of the tissue observations are distinctly identified and tightly clustered around the group means (or centroids). As a second best solution, one would expect the MDA-MB-231 tissue to form a group which is distinct from the other (breast, kidney and liver) healthy tissue groups. Another measure of the LDA model's fit is to examine the percentage of observations in the data set to which the LDA model correctly predicts tissue membership. If the LDA model expresses higher internal validity, it should correctly predict tissue membership for a very high percentage of the observations in the data set. To ensure an appropriate estimate of predicted tissue membership, we used cross-validation (leave-one-out) methods to generate predicted values. Finally, to determine which emission intensity ratio is the "best" predictor of the four tissues, we calculated potency indices. Emission intensity ratios with higher potency indices indicate that the emission intensity ratio in question contributes more to the formation of the primary eigenvalues in the data set (relative to the other emission intensities being analyzed) and relatively less to those secondary eigenvalues that do not explain as much of the variation across the four tissues. Thus, we identify the emission intensity ratio with the highest potency index as the "best" predictor of the tissues. As noted earlier in the manuscript, there are four tissues (breast, liver, kidney and MDA-MB-231), each of which was evaluated at three emission intensities. Each tissue-intensity pair was replicated a total of ten times. This provides a working sample of 80 observations (4 cell lines by 10 replications) and 3 variables (emission intensity ratios). Table 21 contains the mean values, F-statistics and Wilks' Lambda values for each of the tissue. All F-statistics are statistically significant at the 5 percent level, indicating that significant joint differences exist across the tissues for each emission intensity ratio. Wilks' Lambda values for all three emission intensities are also relatively small in magnitude, indicating that the data are amenable to analysis by LDA. It is interesting to note that the 410 nm and 541 nm emission intensity ratios exhibit the lowest Wilks' Lambda values, indicating that they are the most amenable to LDA. For the 410 nm ratio, the cancer tissue exhibits the highest mean emission intensity ratio of the four tissues. For the 541 nm ratio, the cancer tissue exhibits the lowest mean value. Table 22 contains a summary of the eigenvalues and canonical correlations extracted by LDA. Three eigenvalues were extracted, each of which explains a significant percentage of the variation in the four tissues. The first eigenvalue explains 89.4 percent of the variation, while the remaining eigenvalues explain 6.7 percent and 3.8 percent, respectively. Thus, while all three eigenvalues express distinct statistical information, the first eigenvalue is the primary eigenvalue of interest. Table 23 contains the coefficients which determine the three canonical standardized discriminant functions. The 541 nm emission intensity ratio contains the largest coefficient for the first canonical function (0.997), which corresponds to the first eigenvalue. This emission intensity also exhibits the smallest coefficient in absolute value for the third (and least important) canonical function. Concomitantly, the 510 nm emission intensity ratio exhibits the smallest coefficient in absolute value for the first function, and the largest coefficients (in absolute magnitude) for the second and third functions. The 410 nm intensity ratio exhibits moderately sized coefficient values (in absolute value) for the first and second functions, and a relatively small coefficient in absolute value for the third function. Overall, this implies that the 541 nm and 410 nm ratios contribute more to the formation of the first canonical function. The 510 nm ratio contributes more to the formation of the second and third functions. Figure 4 (main text) shows the canonical function chart for the first two primary canonical functions. Examining this chart, we see that the MDA-MB-231 cancer tissue observations (group 4, in purple) are clearly distinguished from the other three (non-cancerous) tissue. However, while it is possible to see the groups of the healthy cell lines as distinct groups, the here healthy cell line groups do overlap. As a result, one can conclude that the LDA model does an acceptable job of distinguishing between cancerous and non-cancerous tissues, but does not fully distinguish between healthy tissues. Table 24 includes the potency indices (with corresponding structure matrix values) used to identify the "best" emission intensity ratio. Clearly, the 541 nm emission intensity ratio exhibits the highest potency index value, and is the wavelength of choice. The 410 nm emission intensity ratio exhibits a potency index which is only slightly smaller in magnitude than the potency index for the 541 nm. The potency index for the 510 nm ratio is substantially smaller in magnitude than the other two emission intensity ratios, and can be considered as the ratio that provides the smallest amount of discrimination power across the three groups. Figure 1 are depicted as a distinct group, while some overlap exists in Figure 1 across the health tissues, it is not surprising that the model would inaccurately predict a small number of healthy tissue observations, especially those observations that are located near areas where the groups overlap.
